An inexpensive home microcomputer is used in an intensive care unit to facilitate patient management. The computer's rapid and accurate calculations are used to regulate inspired oxygen, infuse drugs and plan parenteral nutrition. Patient physiological data are processed to derive cardiovascular, respiratory and renal variables which help to monitor and evaluate patient progress.
is displayed ( Figure 2 ). The user is invited to start by typing the "S" key. A new page then displays a menu of six individual programs ( Figure 3 ). The user selects his choice by typing the appropriate number. Altogether, these programs occupy 28k bytes of available RAM. The six programs are discussed below.
"FI02"
This program calculates the required gas flow meter settings (for air and oxygen) in order to provide a desired inspired oxygen fraction (F 1 0 2 ) (Appendix 1). Conversely, the F102 resulting from any pair of oxygen and air flow rates can be deduced. This method of supplying fresh gas to varying oxygen concentrations to a T -piece breathing circuit, or a low-pressure gas driven ventilator, eliminates the need for expensive oxygen blenders.
"DRUG INFUSIONS"
This program assists the user to manage the infusion of drugs in three ways. It will derive (Appendix 2): a) the dose the patient is receiving, b) the infusion rate required to infuse a known concentration of the drug in order to provide a desired dose, c) or the amount of drug to add to a given volume of solution, so as to provide a desired dose and volume infusion rate ( Figure 4 ). The drugs listed in this program are aminophylline, dopamine, dobutamine, salbutamol, nitroglycerine, nitroprusside, lignocaine, and disopyramide. Any other drug could easily be added into the program if required.
--~~~~~~~~~~ The pro~ral1l is kept c(\lltinuously "running". The user is offered a selection of four regimens deciding to use Intralipid). 
"PARENTERAL NUTRITION"
This program enables the user to plan a patient's total parenteral nutrition (TPN) regimen, and/or calculate daily nitrogen balance (Appendix 3). The user may plan a TPN regimen either by: a) entering the relevant patient data, such as weight and daily fluid requirements, and then select a regimen from four offered by the computer (Figure 5 ), or b) entering his choice of solutions, and then decide from the calculated volume and nutrient values whether his regimen is suitable for the patient. In both methods, a review of the patient's specific needs for electrolytes, insulin ( Figure 6 ) and other additives is comprehensively covered. The four regimens offered by the first method consist of equal volumes of amino acids (5.5070 and 10%) and glucose (25% and 50%). Any combination of amino acids and glucose can, of course, be programmed to be offered.
"CARDIOVASCULAR PROFILE"
This program provides the calculated patient cardiovascular variables, cardiac index, stroke volume, stroke volume index, left ventricular stroke work index, systemic vascular resistance, pulmonary vascular resistance and rate pressure product. Systolic time intervals, i.e. preejection period (PEP) and systolic time interval ratios, PEP -2 and PEP Ileft ventricular ejection time may also be displayed (Appendix 4).
Recorded parameters are entered first, i.e. blood pressure (systolic and diastolic), height, weight, heart rate, mean right atrial pressure, mean pulmonary artery pressure, mean pulmonary capillary wedge pressure, cardiac output, left ventricular ejection time, and total electromechanical systole. Un measured parameters are entered as "0". The resultant variables calculated from the unmeasured parameters are then also displayed as an "0" result.
"RESPIRATORY PROFILE"
Measured patient parameters of haemoglobin, arterial pH, FI02, Pa02, PaC02, g) Pso (oxygen tension at 50% haemoglobin saturation). P a o 2 , PaCo2, and pH are measured by an ABL Blood-gas analyser (Radiometer, Copenhagen) at 37 QC. In the calculation of Qs/Qt the patient's corrected oxygen content and tension (i.e. for the ideal oxygen haemoglobin dissociation curve) are used. I Hill's formula 2 ,3 or the simpler one sample technique of Tuxen and Pain 4 (Appendix 5) may be used to derive Pso. Again, unmeasured parameters are entered as "0". 6. "RENAL PROFILE"
Patient serum and urine parameters are entered to derive renal variables (Appendix 6). The variables relate to renal status as well as providing values for calculation of free water clearance and excretion of filtered sodium. Values suggestive of hypovolaemic acute renal failure or acute tubular necrosis are also displayed for the user's benefit.
After the display of each set of variables the user may choose to calculate another set or end the program, in which case the "stand-by" page is then displayed again. The program is always kept in the "run" mode. Occasionally, however, the computer will revert to the immediate (non-program) mode when an incorrect entry is made. The program can then be continued at that same point by typing cont, or restarted by typing "run". If the electrical supply fails, the program has to be reloaded once power is resumed. DISCUSSION A cheap home microcomputer is used to process bedside data to facilitate patient management. This replaces pen and paper calculations, and is quicker and more comprehensive than using a small calculator. In the administration of oxygen and potent intravenous drugs, precise delivery of the agent is vital. This is achieved by the FI02 and drug infusions programs, which provide useful practical calculations frequently used by the unit nurses.
The parenteral nutrition program helps to plan a parenteral feeding regimen. It familiarises the trainee with aspects of total parenteral nutrition as well as providing the experienced clinician with derived nutrient values. Nitrogen balance is easily monitored to evaluate the regimen. Considerable time is saved by avoiding multiple arithmetic calculations, and "juggling" commercial bottles of amino acids and glucose to achieve a desired regimen.
The "profile" programs complete many aspects of monitoring. Cardiovascular variables for myocardial contractility and vascular resistance help the clinician to quantify cardiac performance and evaluate the efficacy of treatment, e.g. volume loading or the use of inotropic agents and vasodilators. Derived values of alveolar-arterial oxygen gradient and dead space/tidal volume ratio are commonly used to assess ventilation/perfusion inequalities. The respiratory profile program also provides values for venous admixture (Qs/Qt) which are not commonly derived, because of the complex mathematical calculations involved. The Qs/Qt value, however, is a more accurate measure of lung dysfunction than the alveolar-arterial oxygen tension gradients. s Pso estimates are also readily available to allow assessment of problems of reduced tissue oxygen delivery, e.g. following massive transfusion. The renal profile program assesses renal handling of water, urea, creatinine, sodium and potassium. Administration of fluids, electrolytes, diuretics and drugs may be appropriately guided.
The program was written for the use of both doctors and nurses. It is "user friendly" and requires no previous knowledge of computers. Potential users are initially given a brief tutorial on operating the system. No further training is necessary as each program is self-explanatory. Staff acceptance of the computer has been good, after an initial brief period of bemused suspicion. Additional programs are planned to deal with SI unit conversions, therapeutic drug plasma levels, and finding the optimal positive end expiratory pressure (PEEP) by calculating the oxygen availability for the patient at different levels of PEEP. 6 The cost of the complete system is approximately $1000 (excluding sales tax). 
